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1. A semiconductor striicture comprising: 
a monoc2rystalline o4ide material; and 



a monoc2rystalline cc 
first. type formed overlyi 
material . 



mpound semiconductor material of 
ng the monocrystalline oxide 



2 . The semiconductor s 
comprising a template lay 
mono c ry s t a 1 1 i ne oxi de 
compound semiconductor ma 



3. The semiconductor/ 
comprising a buffer lak 
material of second typd^ 



2 0 oxide material and the monocrystalline compound 



tructure of claim 1 further 
er formed between the 

al and the monocrystalline 
lerial of first type. 



mat 5ri 




ture of claim 1 further 

nocrystalline semiconductor 
rmed between the monocrystalline 



semiconductor material of 



4 . The semiconductor s 
comprising a template 
monoc ry s t a 1 1 i ne oxi de 
monocrystalline 



tioacture 



layeir 
materi 



semiconduc tor 



first type . 



of claim 3 further 
formed between the 
al and the buffer layer of 
material of second type . 



5 . The semiconductor structure of claim 3 wherein the 
buffer layer comprises a rronocrystalline semiconductor 
material selected from the grroup consisting of: 
Germanium, a GaASj^P^.^, supei^lattice , an InyGa^.y? 
superlattice, and an InGaAs superlattice , 
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6 . The semiconductor stru 
monocrystalline oxide mater 
from the group consisting o 



i::ture of claim 1 wherein the 
■ial comprises an oxide selected 
>E alkaline earth metal 
titanates, alkaline earth metal zirconates, alkaline earth 
metal haf nates, alkaline earth metal tantalates, alkaline 
earth metal ruthenates, alkaline earth metal niobates, 
alkaline earth metal vanadat:es, alkaline earth metal tin 
based perovskites, lanthanun aluminate, lanthanum scandium 
oxide and gadolinium oxide , 



7 . The semiconductor struc 
monocrystalline oxide materi 
wherein z ranges from 0 t< 



ture of claim 1 wherein the 
al comprises Sr^Ba^.^TiOj 




8 • The semiconductor stinact;lire of claim 1 wherein the 
monocrystalline oxide material comprises a perovskite 
oxide - 

9. The semiconductor st3ruci:ure of claim 1 wherein the 
monocrystalline compound semiconductor material comprises 
a material selected from the group consisting of: III-V 
compounds, mixed III-V compoijinds, 1 1 -VI compounds, and 
mixed I I -VI compounds. 



10, The semiconductor s 

the monocrystalline compound 
comprises a material selectee, 
of : GaAs , AIGclAs , InP , InGstAs 
CdHgTe, and ZnSeS. 



tructure of claim 1 wherein 
semiconductor material 
from the group consisting 
InGaP, ZnSe, AlInAs, CdS, 



10 



15 



H 20 

£3 



25 



11, 



A semiconductor 
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structure comprising : 



a monocrystalline oxi 
characteristic ; and 



ie material having a first 



a monocrystalline 
having a second characteri 
monocrys t al 1 ine oxide 



compound 



matearial 



wherein the first and 
to each other in a manner 
consisting of: 
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semiconductor material 
tic grown on the 
and 



second characteristics relate 
lected from the group 



se 



the first and secon 
constants and the first a^d 
substantially matched; and 



a^p^d^econd characteristics are 



the first and second 
crystal orientation of the 
and the monocrystalline com] 
and wherein the crystal ori 
respect to each other. 



charact^ 



eristics are related to 
oriocrystalline oxide material 
liound semiconductor material 
entations are rotated with 



12 . The semiconductor 

the monocrystalline compound 
comprises a material selecte 
of: GaAs, AlGaAs, InP; InGaAb 



structure of claim 11 wherein 

semiconductor material 
i from the group consisting 
InGaP, ZnSe, and ZnSeS . 
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13 . 



The semiconductor 



the monocrystalline oxide tuciterial comprises an oxide 



structure of claim 11 wherein 



selected from the group cons; 
titanates, alkaline earth mest 



isting of alkaline earth metal 
al zirconates, alkaline earth 



5 metal haf nates, alkaline eaith metal tantalates, alkaline 



earth metal ruthenates, alkc 
alkaline earth metal vanadat 
based perovskites, lanthanurr 
oxide and gadolinium oxide 



ine earth metal niobates, 
es, alkaline earth metal tin 
aluminate, lanthanum scandium 



14 . 



The semiconductor 



structure of claim 11 wherein 



the monocrystalline oxide material comprises Sr^Ba^.^TiOj 
wherein z ranges from 0 to 1 



15 



The semiconductor ^ 



the crystal orientations ar-e rotat 
respect to each other. f 

16. A semiconductor structure comprising: 

a monocrystalline semicqnductor substrate; 

an amorphous layer overljying the monocrystalline 
semiconductor substrate ; 



a monocorys tall ine oxide 
layer; and 



compou id 



a monocrystalline 
overlying the monocrystalline 



17 . The semiconductor 

the monocrystalline semi 
layer of a material comprisi 



tructure of claim 11 wherein 
rotated by 45 degrees with 



layer overlying the amorphous 



semiconductor layer 
oxide layer . 



sl:ructure of claim 16 wherein 
conductor substrate comprises a 
xn^ silicon. 
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18 . The semiconductor 

the amorphous layer compris^ 

19. The semiconductor 

comprising a template layer 
oxide layer and the 
layer. 



monocryi stall 



2 0 . The semiconductor 

comprising a buffer layer 
the monocrystalline compound. 



structure of claim 19 further 
between the template layer and 
semiconductor layer. 



conductor^ st^ructure 



21- The semi 

comprising a buffer layer/ 
oxide layer and the monoc 
layer - 



22 . The semiconductor 

the buffer layer comprises a 
material . 



23 . The semiconductor 

the monocrystalline oxide mater 
wherein z ranges from 0 to 1 



24. The semiconductor 

the monocrystalline , compound 
comprises a material selectee, 
of: GaAs, AlGaAs, InP, InGaAsi 



structure of claim 17 wherein 
s a silicon oxide. 

structure of claim 16 further 
between the monocrystalline 

ine compound semiconductor 



of claim 16 further 
een the monocrystalline 

ine compound semiconductor 



tructure of claim 21 wherein 
layer of semiconductor 




tructure of claim 16 wherein 
ial comprises Sr^Ba^.^TiOj 



tructure of claim 16 wherein 
semiconductor material 
from the group consisting 
InGaP, ZnSe, and ZnSeS, 
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structure comprising : 
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a monocrystalline substrate characterized by a first 
lattice constant; 



insul 



a monocrystalline 
lattice constant different 
overlying the monocrystall 



ator layer having a second 
than the first lattice constant 
ine substrate; and 



a monocrystalline compound semiconductor layer having 
a third lattice constant different than the first 



lattice constant overlying 
layer. 



26. The semiconduQtot' 

the third lattice constant 
lattice constant. 




27. The semiconductoi' 

comprising an amorphous ox 
monocrystalline substrate 
insulator layer. 



28, The semiconductor 

the amorphous oxide layer 
relieve strain in the mono 



the monocrystalline insulator 



cture of claim 25 wherein 
is different from the second 



structure of claim 25 further 
de layer between the 
And the monocrystalline . 



structure of claim 27 wherein 
as a thickness sufficient to 
drystalline insulator layer. 



.29. The semiconductor 

comprising a template layer 
insulator layer and the mon 
semiconductor layer . 



structure of claim 25 further 
between the monocrystalline 
ocrystalline compound 
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30. The semiconductDr structure of claim 25 further 
comprising a buffer layer between the monocrystalline 
insulator layer and the mpnocrystalline compound 
semiconductor layer . 

31. The semiconductor structure of claim 25 wherein 
the monocirystalline substrate is characterized by a first 
crystalline orientation and the monocrystalline insulator 
layer is characterized by a second crystalline orientation 
and wherein the second cryistalline orientation is rotated 
with respect to the first crystalline orientation. 

32. The semiconductor, structure of claim 25 wherein 
the monocrystalline substrate comprises silicon. 



33 . The semiconduc 

the monocrystalline subs 
comprising silicon, the m^ 
comprises an alkaline earth 




ructure of claim 2 5 wherein 
prises a material 
rystalline insulator 
neital titanate and the 



monocrystalline compound semiconductor material comprises 



a material selected from the 
AlGaAs, ZnSe, and ZnSeS 



group consisting of: GclAs^ 



34. The semiconductor sjtructure of claim 33 wherein 
the monocrystalline insulatoi* layer comprises Sr^Ba^^TiOg 
where z ranges from 0 to 1 . 

35, The semiconductor structure of claim 25 wherein 
the monocrystalline insulator comprises an oxide selected 
from the group consisting of alkaline earth metal 
zirconates, and alkaline eartm metal haf nates and the 
monocrystalline compound semiconductor layer comprises a 
material selected from the grqup consisting of: InP and 
InGaP . 
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A semiconduct Dr structure comprising; 
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a monocrystalline 
lattice constant; 



a monocirystalline 
lattice constant differlent 
overlying the monociryj 




nitride layer having a second 

than the first lattice constant 
nine substrate; and 



a monocrystallin^ 
a third lattice constan|t 
second lattice constant 
nitride layer. 



semiconductor 



37. The s 

the monocrystalline ni 
from the group consist! 
nitride and boron nitri 



substrate, characterized by a first 



Impound semiconductor layer having 
different than the first and 
s overlying the monocrystalline 



tride 



ing 



structure of claim 36 wherein 
comprises a material selected 
of gallium nitride, aluminum 



de . 



47 



PATENT 
CR99-033 



38 



A semiconductor 



structure comprising : 



a first monocrystall:.ne semiconductor substrate 
comprising silicon and having a first region and a second 
region; 

an intermediate layer comprising a silicon oxide 
overlying the first region ; 

a first monocrystalliiie oxide layer overlying the 
intermediate layer ; 




ne semiconductor layer 
stalline oxide layer; 



ne oxj.de layer overlying the 
onductor layer; and 




a second monocrystall 
overlying the first monoc 

a second monocrysta(Ll 
second monocrystalline s 



a third monocrystall irie semiconductor layer overlying 
the second monocrystalline oxide layer and wherein at 
least one of the second monocrystalline semiconductor 
layer and the third semiconciuctor layer comprises a 
compound semiconductor material . 



39. The semiconductor 

comprising a template layer 
monocrystalline oxide layer 
semiconductor layer . 



structure of claim 3 8 further 

between the first 

and the second monocrystalline 



40. The semiconductor 

comprising an active semic 
least partially in the s 



econd 



structure of claim 3 8 further 
onpuctor component positioned at 
region. 
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41 



The semiconducto 



r structure of claim 40 further 



comprising a second semiconductor component positioned at 



least partially in the sec 
semiconductor layer . 



ond monocrystalline 



4 2 - The semiconductoi" 

the second monocrystalline 
dielectric of the second s 



emi 



43. The semiconducttoi 

comprising an electrical 
active semiconductor compor 
semiconductor component 



44 . The semiconductor 

the second monocarystalline 
group III-V compound and th2 
component comprises a component 
amplifier. 



structure of claim 41 wherein 
oxide layer comprises a gate 
iconductor component. 



toi fetj^aicture of claim 41 further 
. \xrCerconnect ion between the 
ent and the second 



structure of claim 41 wherein 
semiconductor layer . comprises a 
second semiconductor 

in a radio frequency 



45. 
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A semiconductor device comprising; 
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a first monocrystall 
comprising a first region 



ine semiconductor layer 
and a second region; 



an electrical semi 
least partially within the 



conductor 



a second monocrystall 
overlying the second region 



component positioned at 
first region; 



Lne compound semiconductor layer 
and 



a second semiconductoi' component positioned at least 
partially within the seconck^monocrystalline compound 
semiconductor layer . 

46- The semiconduct 

comprising a monocrystallin 

between the first region and the second monocrystalline 
compound semiconductor region. 




aevice of claim 4 5 further 
oxide layer positioned 



47. The semiconductor 

comprising an electrical 
active semiconductor c< 
semiconductor component 



zomponent 



device of claiir, 46 further 
ion between the 
and the second 



interconnect: 



48. 



The semiconductor- 



first monocrystalline • semicoiductor layer comprises 



silicon and the monocrystall 



ievice of claim 4 6 wherein the 



Lne oxide layer comprises a 



material selected from the g:roup consisting of: alkaline 
earth metal titanates, alkal:.ne earth metal zirconates, 
and alkaline earth metal haf nates. 
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49. The semiconductor device of claim 45 further 

comprising an ele^rtrical interconnection between the 
active semi conduct |^z>ir-^component and the second 
semiconductor comj)onent . 
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50. A process for f 

structure comprising the 

providing a monocrysi 
compr i s ing s i 1 i con ; 

epitaxial ly growing 
overlying the monocrystal 



abricatihg a semiconductor 
steps of : 

talline semiconductor substrate 



a monocrystalline oxide layer 
ine substrates- 



oxidizing the monocrystalline semiconductor substrate 
during the step of epitaxlally growing to form a silicon 
oxide layer between the monocrystalline semiconductor 
substrate and the monocrystalline oxide layer; 

epitaxially growing a ""monocrystalline compound 



semiconductor layer overly 
layer. 



the monocrystalline oxide 



51. The procer>s of cllaim 50 further comprising the 

step of forming a first template layer on the 
monocrystalline semiconductor substrate. 



52. 



The process of claim 51 wherein the step of 



providing a monocrystalline semiconductor substrate 
comprises providing a subst]:ate having a silicon oxide 
layer on a surface thereof c.nd the step of forming a first 



template layer comprises the 



depositing a material s 
consisting of barium and s 
layer and 



steps of : 

Blected from the group 

ium onto the silicon oxide 



tr Dnt 



heating the substrate t4 react the material with the 
silicon oxide. 
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53 • The process of cJlaim 51 wherein the step of 

providing a monocrystalline semiconductor substrate 
comprises providing a substrate having a silicon oxide 
layer on a surface thereof! and the step of forming a first 
template layer comprises the steps of: 



depositi ng s t r on t i um 
oxide layer and 



cind oxygen onto the silicon 



heating the substrate 
oxygen with the silicon oxide 



to react the strontium and 



54 . 



im 50 wherein the step of 



^ * . The process of clc - - ^ 

epitaxially growing a monoci-ystalline oxide layer 
comprises the steps of: 



heating the substrat^ t.<p 
400 **C and about 600 *C; an 




temperature between about 



introducing reactants cqmprising strontium, titanium, 
and oxygen. 

55. The process of claiAi 54 wherein the step of 

introducing comprises controlling the ratio of strontium 
to titanium and controlling pirtial pressure of oxygen. 



56. The process of claim 

oxidizing the monocrystalline 
comprises increasing the parti 

a level necessary for epitaxially growing the 
monocarystalline oxide layer. 



55 wherein the step of 
semiconductor substrate 
al pressure of oxygen above 



57. The process of claim 50 further comprising the 

step of forming a second template layer overlying the 
monocrystalline oxide layer. 
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10 



C3 
■1 
CO 



15 



H 20 



58. The process of cl.aim 57 wherein the step of 
forming a second template Layer comprises the step of 
capping the monocrystalline* oxide layer with a layer 
comprising a monolayer of a material selected from the 
group consisting of titanivm, titanium and oxygen, 
strontium, and strontium ard oxygen. 

59. The process of claim 58 wherein the step of 
epitaxially growing a monoc rystalline compound 
semiconductor layer compris( 

depositing arsenic on the second template layer; and 



reacting the arsenic wi 
template layer. 



bij the material of the second 



60. The process of claim 59 wherein the step of 

epitaxially growing a monocrystalline compound 
semiconductor layer further Comprises the steps of 
deposing gallium and arsenic lafter the step of reacting, 



25 



61. The process of clair 

step of forming a buffer layep 
template layer. 



57 further comprising the 
overlying the second 



30 



62. The process of clairfi 50 further comprising the 
step of forming a buffer layei: overlying the 
monocrystalline oxide layer. 

63 . The process of claim 62 wherein the process of 
forming a buffer layer comprises the step of epitaxially 
depositing a layer of germaniupi overlying the 
monocrystalline oxide layer. 
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64. The process of cl.aim 62 wherein the process of 

forming a buffer layer comjDrises the step of depositing a 
superlattice comprising a "II-V group compound 
semiconductor material. 



65 



The process of claim 50 wherein the step of 

rystalline oxide layer 



epitaxial ly growing a monoc 
comprises the step of epitaxially growing an alkaline 
earth metal titanate. 



66 . 



The process of cla 



im 65 wherein the step of 



epitaxially growing a monoe:ri(stalline compound 
semiconductor layer compris€iSn the step of epitaxially 
growing a layer from the lgrc>vifK-Qonsisting of the GaAs, 
AlGaAs, ZnSe, and ZnSSe . ^"^^^ — V 



67. This process of cla 

epitaxially growing a monoc 
comprises the step of 
the group consisting of the 
zirconates and the alkaline 



im 50 wherein the step of 
rlystalline oxide layer 

growing an oxide from 
alkaline earth metal 
sarth metal haf nates. 



epitaxp-ally 



68. The process of cla^m 67 wherein the step of 

epitaxially growing a monocr^'-stalline compound 
semiconductor layer comprises the step of epitaxially 
growing a monocrystalline la^er of compound semiconductor 
material selected from the group consisting of InP and 
InGaAs . 
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70 . The proce! 

epitaxially growing 
comprises epitaxial3y 
0.3-0.5 nm per minut 



69. The procesis of claim 68 further comprising the 

step of forming a second template layer overlying the 
monocrystalline oxide layer by depositing a layer having a 
thickness of about :.-10 monolayers of a material selected 
from the group cons^r^ting of Zr-As, Zr-P, Hf-As, Hf-P, 
Sr-O-As, Sr-O-P, Sr -iis. Sr-P, Ba-O-As, Ba-O-P, Ba-As, 
Sr-Ga-O, Ba-Ga-O, ^^Ad Ba-P. 



s of claim 50 wherein the step of 
a monocrystalline oxide layer 

growing at a growth rate of about 



ffl 

hi 



iJ 
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71. A process for 

structure comprising the 



::abricating a semiconductor 
steps of: 



providing a monocrystalline semiconductor substrate; 



epitaxially growing 
overlying the monocirysC^ui 



oxidizing the monc^ 
during the step of epit 
oxide layer between the 
substrate and the monoc 



epitaxially growing 
semiconductor layer over 
layer. 



a monocrystalline oxide layer 
ine substrate; 



'c^pystalline semiconductor substrate 
ally growing to form a silicon 
nonocrystalline semiconductor 
rystalline oxide layer; 



a monocrystalline compound 
ying the monocrystalline oxide 



72 . A process for f d! 

structure comprising the s; 

providing a monocryst 
5 surface; . 
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57 

bricating a semiconductor 
teps of: 



alline oxide layer having a 



forming a template lalyer on the surface; and 



epitaxial ly growing a 
semiconductor layer 



overly Lng 



73 . The process of c 

providing a monocrystallinei 
providing a monocrystalliru? 
material selected from t/he 
earth metal titanates, a^ 
and alkaline earth metal 



74 . The process of 

providing a monocrystalline 
opitaxially growing a 
matched to an underlying 
substrate. 



mpnocbryst 



75 . The process of cl 

providing a monocrystalline 
providing an oxide layer 
ranges from 0 to 1 . 
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monocrys tall ine compound 
the template. 



aim 72 wherein the step of 
oxide layer comprises 
oxide layer comprising a 
oup consisting of alkaline 
earth metal zirconates, 
nates . 




cliaim 72 wherein the step of 
oxide layer comprises 

alline oxide layer lattice 
alline silicon 



monocrystc 



^im 72 wherein the step of 
oxide layer comprises 
coTpprising Sr^Ba^.^TiOj where z 



76. The process of cldim 75 wherein the step of 

forming a template layer comprises capping the oxide layer 
with 1-10 monolayers of a material selected from Ti, TiO, 
Sr, and SrO, 



58 



' 'The process of Glaim 76 wherein the step of 

epitaxially growing a monocrystalline compound 
semiconductor layer comprd.ses epitaxially depositing a 



layer selected from GaAs, 



78. The process of 

step of depositing a buffer 
layer. 



qlaim 76 further comprises the 
layer overlying the template 



79. The process of 

depositing a buffer layer 
a superlattice layer of a 
where x ranges from 0 to/l 
from 0 to 1 . 

80. The process of c 

epitaxially growing a 
semiconductor layer compri 
layer selected fron GaAs, 
GalnP. 



claim 78 wherein the step of 
comprises epitaxially depositing 
inaterial selected from GaAs,,P 
and InyGa ^.y P where y ranges 



81* The process of c 

forming a template layer 
monocrystalline oxide layer 
material selected from Ge-S 



82. The process of c 

step of epitaxially deposi 
germanium . 
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AlGaAs, GaAsP, and GalnP, 




aim 79 wherein the step of 
monocj: ry s tall ine compound 

es epitaxially depositing a 
AlGaAs, GaAsP, GalnAs, InP and 



laim 



comprzi 



75 wherein the step of 
ses capping the 
with 1-10 monolayers of a 
or and Ge-Ti. 



laim 81 further comprising the 
itjLng a buffer layer of 
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83 . The process of c 

forming a template layer 



laim 75 wherein the step of 
comprises the steps of : 



capping the monocrystjalline oxide layer with 1-10 
monolayers of ZnO; and 

depositing 1-3 monola,yers of zinc rich ZnO overlying 
the monolayers of ZnO. 

84. The process of claim 83 -wherein the step of 

epitaxial ly growing a monocirystalline compound 
semiconductor layer comprises epitaxially growing a layer 
selected from ZnSe and ZnSeS. 



85. The process of c 

forming a template laye 
monocrystalline oxide 1 



::aim 75 wherein the step of 

rises the step of capping the 
1-2 monolayers of SrS . 




86. The process of c 

epitaxially growing a 
semiconductor layer compri 
of ZnSeS . 



aim 85 wherein the step of 
ine compound 
^es epitaxially growing a layer 



monocrystall: 



87. The process of c 

providing a monocrystallini 
providing a monocrystalline 
material selected from the 
earth metal zirconates, and 



88 . The process of cl 

forming a template layer 
monocrystalline oxide laye 
material selected from Zr- 
Sr-O-As, Sr-P, Sr-O-P, Ba-P. 
Ba-Ga-O, and Ba-O-P. 



aim 72 wherein the step of 
oxide layer comprises 
oxide layer comprising a 
group consisting of alkaline 
alkaline earth metal haf nates 



aim .87 wherein the process of 
ses capping the 
with 1-10 monolayers of a 
Zr-P, Hf-As, Hf-P, Sr-As, 
s, Ba-O-As, Ba-P, Sr-Ga-O, 



cdmprxi 



^.s 
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proces 



89. The 
epitaxially growing 
semiconductor laye 
comprising a ma 



iterl^al 



s of claim 88 wherein the step of 
a monocrystalline compound 
r comprises epitaxially growing a layer 
selected from InP and InGaAs. 



90. The pro> 

buffer layer compr:L 
where indium range 
overlying the temp 




ss of claim 89 further comprising a 
sing a superlattice comprising InGaAs 

from 0 to about 47% deposited 
ate. 
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91 . 



A process for fabricating a semiconductor 



structure comprising the 



providing a monocrystalline semiconductor substrate; 



forming an 
monocrystalline s 



a c c ommoda t i ng 



emiconductor 
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steps of : 



buffer layer overlying the 
substrate ; 



intermediate layer between the 



forming an amorphous 
monocrystalline semiconductor substrate and the 
accommodating buffer layer; and 



epitaxially growing 
semiconductor layer over] 
layer - 



monocrystalline compound 
'^s.ng the accommodating buffer 



92. The process o 

forming an amorphous 
of diffusing oxygen through 
to oxidize the monocrystal 




interrnediate 



aim 91 wherein the step of 

layer comprises the step 
the accommodating buffer layer 
line semiconductor substrate. 



93. The process of claim 91 wherein the step of 

forming an accommodating tuffer layer comprises growing an 
epitaxial layer by a process selected from MBE, MOCVD, 
MEE, and ALE. 



clLa 



94 . The process of 

providing a monocrystall 
comprises providing a 
having a silicon oxide lay 5 



.ins 



monocrys 



im 91 wherein the step of 
5 semiconductor substrate 

talline silicon substrate 
r on a surface thereof. 



• 
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95. The process of 

forming an accommodating 
of: 



form 



reacting a material 
silicon oxide layer to 
substrate surface; and 

epitaxially deposii 
wherein z ranges from 0 to 
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claim 94 wherein the step of 
buffer layer comprises the steps 



selected from Sr and SrO with the 
a template on the silicon 




96. The process of 

step of foarming a templat 
buffer layer prior to the 



a layer comprising Sr^Ba^.^TiOs 
1 on the template. 



laim 91 further comprising the 

overlying the accommodating 
step of epitaxially growing. 



'r4 
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97, A process for 

structure comprising the s 

providing a monocryst 
comprising a first region 
region having an oxidized 



f abri 



Lcating a semiconductor 
teps of : 

alline silicon substrate 
and a second region, the second 
surface; 



forming a CMOS circuit in the first region; 



depositing a material 
second region having an ox L 
material with the oxidized 
template layer; 



comprising strontium onto the 
dized surface and reacting the 
surface to form a first 



depositing a monocryst:alline oxide layer comprising 
strontium, titanium and 94cy^^n overlying the first 

strontium, titanium, and a 
e template layer; 



template layer by introd,uc 



partial pressure of oxyg€ 



increasing the partial 
amorphous layer of silicon 




pressure of oxygen to grow an 
oxide on the second region; 



terminating the step ot depositing a monocrystalline 



oxide layer by depositing a 
comprising a monolayer comp 



second template layer 
rising titanium; 



depositing a layer of 
semiconductor material . complri 
overlying the second templai:e 



forming a semiconductor 
monoc ry s t all ine compound 



monoc ry s t al 1 ine compound 
Lsing gallium and arsenic 
layer; 



component in the layer of a 
seijiiconductor material; and 
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depositing a metalld.c conductor configured to 
electrically couple the CMOS circuit and the semiconductor 
component , 

S SB . A semiconductor* structure comprising: 



a monocrystalline sesmiconductor substrate; 

a monocrystalline o>:ide layer comprising Sr^Ba^.^TiOa 
overlying the monocrystalline semiconductor substrate, 
wherein z ranges from 0 to 1; and 



an amorphous layer 
monocrystalline semicondq. 
monocrystalline oxide 



pos 



itioned between the 
G^or substrate and the 



aye 



The semicondiiqtp/r structure of claim 89 wherein 
the monocrystalline semiconductor substrate comprises a 
Group IV element 



.conductor 



100. The semi 

the monocrystalline oxid^ 
than 2 0 nm. 



101. The semiconduct 

the amorphous layer compri 
thickness sufficient to rie 
monocrystalline oxide layer 



structure of claim 98 wherein 
layer has a thickness greater 



or structure of claim 98 wherein 
sies silicon oxide and has a 
lieve strain in the 



30 



102. The semiconductor structure of claim 98 wherein the 
amorphous layer comprises silicon oxide and has a 
thickness greater than l.i) nm. 
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103 - The semiconduG.-or structure of claim 98 wherein the 
amorphous layer comprises silicon oxide and has a 
thickness of 0.5 to 2,5 nm. 
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semiconductor port 
from a group consi 
modulating circuit 
and 

a Group IV semi conduct. 



105- The communicating 
compound semiconduct 
orientation that is rot 
respect to a crystal or 
buffer layer. 
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104. A communicating device including an integrated 
circuit, wherein the integrated circuit comprises: 
an accommodating buffiir layer; 

a compound semiconductor portion overlying the 

accommodating bufl:er layer, wherein the compound 

ion includes a feature selected 
sting of an amplifier, a 
, and a demodulating circuit; 



or portion including a digital 



logic portion coupled to the feature, 




of claim 104, wherein the 
ion has a crystal 

ated by approximately 45** with 
Lentation of the accommodating 



106 



The communicating dev 
the integrated circuit 

monocrystalline Group 
compound semiconductor 
the accommodating buff 

orientation that i$ 
with respect to a 
mono c ry s t a 1 1 i ne 



Grc )up 



dev Lee 



L07. The communicating 

accommodating buffer la^^^ 
semiconductor portion 
greater than approximat 
compound semiconductor 
approximately 2 0 nm. 



ice of claim 105, wherein: 
further comprises a 

IV substrate underlying the 
portion ; and 
2r layer has a crystal 

rotated by approximately 45° 
rystal orientation of the 
IV substrate. 



of claim 106, wherein the 
er and the compound 
h4ve a lattice mismatch no 

ly 2.0% and a thickness of the 
jJortion is at least 
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108. The communicating devj. 
integrated circuit has a 
consisting of: 
the accommodating buffe: 

orientation that is 
with respect to a c 
compound semiconduc 



r layer has a crystal 
rotated by approximately 45*^ 
rystal orientation of the 
tor portion; and 
the accommodating buffer layer and the compound 

semiconductor portion have a lattice mismatch no 
greater than approximately 2.0% and a thickness of 
the compound semico:iductor portion is at least 



approximately 2 0 nm 

109. The communicating devi 
integrated circuit fur 
Group IV substrate un 
compound s emi conduc t or 
the accommodating buf fejr 

orientation that is 
with respect to a 
monocryst al 1 ine 
the accommodating buffe:: 
semiconductor port 
greater than approxi 
the compound semi 
approximately 2 0 nm. 



Groi.p 



ic n 



devicie 



110. The communicating 
accommodating buffer 
semiconductor portion 
greater than approximate 
compound semiconductor po 
approximately 2 0 nm 



layer 
have 



ce of claim 104, wherein the 
feature selected from a group 




z& of claim 104, wherein the 
comprises a monocrystalline 
the monocrystalline 
tion, wherein: 
layer has a crystal 
rotated by approximately 4 5° 
orientation of the 
IV substrate; and 
layer and the compound 
have a lattice mismatch no 
mately 2.0% and a thickness of 
coiiductor portion is at least 



ciystal 



of claim 104, wherein the 
and the compound 
a lattice mismatch no 
2.0% and a thickness of the 
rtion is at least 
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rcui 



semi 



seni 



111. A communicating 
a signal trans 
an integrated ci 
a compound 

amplifier 
means ; 
a Group IV 

digital s: 
the ampli 
a unit coupled to 



112- The communicat: 
communicating de-^ 



113. The communicating 
communicating device 



device including: 
means ; 
it including: 

conductor portion having an 
coupled to the signal transceiving 



conductor portion having a 
gnal processing means coupled to 
ier; and 
i:he integrated circuit. 



vice of claim 111, wherein the 
udes a portable telephone . 

device of claim 111, wherein the 
is a cellular telephone. 




114, The communicating 
Group IV remiconduct 
selected from a grou^ 
converter and an ana 
the converter is 



device of claim 111, wherein the 
Dr portion includes a converter 

selected from a digital-to-analog 
og- to-digital converter, wherein 
to the unit . 



coupled 



115- The communicating device of claim 111, wherein the 

unit is selected from a group consisting of keyboard, a 
microphone, a speaker , a visual display, and a memory 
means • 



30 
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116 



The communicating device of claim 111, wherein: 
the Group IV semiconiuctor portion includes a bipolar 

(ild-effect portion; and 
includes a signal modulating 
the digital signal processing 



portion and a fi 
the bipolar portion 
means coupled to 



means and the amolifier. 



117. The communicating 

compound semiconductor 
signal modulating m< 



dievice of claim 111, wherein the 
portion further includes a 




118. The communicatingvv^^ice of claim 111, wherein; 

the signal transceiving means includes an antenna; 
the amplifier is a qroup III-V semiconductor power 
amplifier; 

the integrated circiiit includes a bipolar portion 

having a radio fjrequency to intermediate frequency 

the Group III-V semiconductor 
and the digital signal processing 



mixer coupled to 
power amplifier 
means ; 
the unit includes a 



microphone ; and 



the communicating desvice further includes a speaker, 
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119. An integrated circuit comprising: 

a monocrystalline Group IV semiconductor substrate; 
a compound semicond actor portion including a laser 
overlying the monocrystalline Group IV 
semiconductor sitbstrate ; and 
a Group IV semiconductor portion including an 

electrical component coupled to the laser, wherein 
the Group IV semiconductor portion lies within or 
over the monocrystalline Group IV semiconductor 
substrate . 



12 0. The integrated ci 

comprising a waveguide 
coupled to the lase 

121. The integrated ci 

electrical component i 




t of claim 119, further 
wherein the waveguide is 
to the electrical component, 



t of claim 119, wherein the 
a transistor. 



122. The integrated circuit of claim 119, wherein the 
Group IV semiconductor 1 port ion includes CMOS 
transistors, of which, J the electrical component is one 
of the CMOS transistors 

123. The integrated circudlt of claim 119, further 
comprising an accommodating buffer layer lying between 
the monocrystalline Groiip IV semiconductor substrate 
and the compound semiconductor portion. 



124. The integrated circuit I of claim 123, further 

comprising a waveguide, Iwherein the waveguide is 
coupled to the laser and the electrical component , and 
wherein the waveguide comprises at least a portion of 



the accommodating buffer 



layer, 
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125. The integrated circu:.t of claim 123, wherein the 
compound semiconductor portion has a crystal 
orientation that is rotated by approximately 45** with 
respect to a crystal oiientation of the accommodating 
buffer layer. 



126. The integrated circuit 
accommodating buffer 

that is rotated by 
crystal orientation of 
semiconductor substrati 



Iciye 



appi'oximate" 



127. The integrated ci] 



of claim 125, wherein the 
r has a crystal orientation 

ly 45° with respect to a 
the monocrystalline Group IV 



.aim 123, wherein the 



__.r1cuLtir"cre^ cli 

integrated circuit hakfa feature selected from a group 
consisting of: 
the accommodating buf jEer layer has a crystal 

:.s rotated by approximately 45*^ 

crystal orientation of the 
yJroup IV semiconductor substrate; 



orientation that 
with respect to a 
monocrystalline G 
and 

the accommodating buf 



Eer layer and the compound 
semiconductor pori:ion have a lattice mismatch no 
greater than approximately 2.0% and a thickness of 
the compound semiconductor portion is at least 
approximately 20 :im. 
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orientation that 
with respect to 
monocrystalline 



The integrated cir<:uit of claim 123, wherein: 
the accommodating buffer layer has a crystal 

is rotated by approximately 45® 
a crystal orientation of the 
Sroup IV semiconductor substrate; 



and 

the accommodating bujffer layer and the compound 

;ion have a lattice? mismatch no 

itely 2.0% and a thickness of 
Conductor portion is at least 
nm. 



semiconductor pj 
greater than al 
the compound s^ 
approximately 20 




rex 11 



129. The integrated ci 

accommodating buffer 1 
semiconductor portion 
greater than 
c ompound s e mi c onduc tor 
approximately 2 0 hm 



appr oxima t e ly 



t of claim 123, wherein the 
ayer and the compound 
have a lattice mismatch no 

2.0% and a thickness of the 
portion is at least 
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An integrated cirruit comprising: 
a first accommodating buffer layer; 
a first monocrystai- 
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line semiconductor layer overlying 
the first acconmodating buffer layer; 
a second accommodatiing buffer layer overlying the 
first monoc2rystalline semiconductor layer; and 



a second monocrystc 
overlying the s 



nine semiconductor layer 
Bcond accommodating buffer layer. 



an i 



The integrated cir 
one of the first 

semiconductor 1 
s emi conduct or 
the other of the fi 
semiconductor la 
semiconductor 



132 . The integrated cxq 



cuit of claim 130, wherein: 

second monocrystalline 
^yers is a monocrystalline compound 
r; and 

irst and second monocrystalline 
yers is a monocirystalline Group IV 




it of claim 13 0, wherein: 



the first monocrystalline semiconductor 7.ayer has a 



crystal orientat 
approximately 45 



:fon that is rotated by 

with respect to a crystal 
orientation of the first accommodating buffer 
layer; 

the second accommodat:ing buffer layer has a crystal 

is rotated by approximately 45^ 
crystal orientation of the first 
sSemi conductor layer; and 
the second monocrystalline semiconductor layer has a 
crystal orientati Dn that is rotated by 

with respect to a crystal 
orientation of th<5 second accommodating buffer 
layer. 



orientation that 
with respect to a 
monocrystalline s 



• 
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The integrated circv.it of claim 13 0, wherein: 
the first accommodating buffer layer and the first 

monocrystalline semiconductor layer have a lattice 
mismatch no greater than approximately 2.0% and a 
thickness of the first monocrystalline 
semiconductor laysr is at least approximately 20 
nm; and 

the second accommodat Lng buffer layer and the second 
monocrystalline semiconductor layer have a lattice 
mismatch no greater than approximately 2.0% and a 
thickness of the siecond monocrystalline 
semiconductor layer is at least approximately 20 



nm. 



134 . The integrated cirq;^ 
comprising a monoc] 
underlying the first 




135 



An integrated circuit 
an accommodating buffejr 
active devices, whereip 

least partially wi 

compound semi 

accommodating buffer 



-Conductor 



136 



The integrated circui 
the integrated circuit 

components; 
the electronic componerlt 

active and at least 
all the electronic 
within or over a 
semiconductor layer 
accommodating buffejr 



35 



of claim 13 0, further 
proup IV substrate 
mmodating buffer layer. 

comprising: 
layer; and 

all the active devices lie at 
^hin or over a monocrystalline 
layer that overlies the 
layer . 



of claim 135, wherein: 
includes electronic 



comr onents 



s include the active devices 
one other component; and 

s lie at least partially 
monocrystalline compound 
that overlies the 
layer . 
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13 7. The integrated circu 
compound semiconductor 



it of claim 135, wherein the 
layer has a crystal orientation 



that is rotated by approximately 4 5** with respect to a 



cr-ystal orientation of 



locrystall 



13 8. The integrated circv 
comprising a mon 
substrate that underli 
layer. 



monocrystalline Group 



the accommodating buffer layer, 



it of claim 135, further 

ine Group IV semiconductor 
the accommodating buffer 



les 



139. The integrated circuit of claim 138, wherein the 



is at least approximately 300 millimeters wide. 



140. The integrated cirq 
accommodating buffer; 
that is rotated by a* 
crystal orientation of 
semiconductor substrate 




orientation that 
with respect to a 



IV semiconductor substrate^ that 



t of claim 138, wherein the 

as a crystal orientation 
ximately 45° with respect to a 
the monocrystalline Group IV 



141. The integrated circi it of claim 138, wherein the 

integrated circuit has a feature selected from a group 
consisting of : 
the accommodating buffer layer has a crystal 



is rotated by approximately 45* 
crystal orientation of the 
monocrystalline Gjroup IV semiconductor substrate ; 
and 

the accommodating buffer layer and the 

monocrystalline Group IV semiconductor substrate 
have a lattice mismatch no greater than 
approximately 2.0% and a thickness of the 
accommodating buffer layer is at least 



approximately 20 



nm. 
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with respect to, 
monocrystalline 
and 

the accommodating t 



142. The integrated circuit of claim 13 8, wherein: 
the accommodating buffer layer has a crystal 

orientation thajt is rotated by approximately 45** 

a cirystal orientation of the 
Group IV semiconductor substrate; 



uffer layer and the 
monocrystallind Group IV semiconductor sxibstrate 
have a latticje'p^smatch no greater than 

d a thickness of the 
fer layer is at least 



approximatel 
accommodatin 




approximately 2 0 nm. 



143 . The integrated ci 
accommodating buffer 
compound semic 
greater than approxi 
monocrys t al 1 ine 
least approximately 



compound 



ifcuit of claim 135, wherein the 
layer and the monocrystalline 
r layer have a lattice mismatch no 
mately 2.0% and a thickness of the 

semiconductor layer is at 
20 nm. 



